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Particulate matter pollution and its effect on
COVID-19

Abstract
Growing research supports the significant effects of
particulate matter on COVID-19. This air pollutant has been
identified before as responsible for serious respiratory
diseases. Studies on the differences in high and low polluted
cities confirmed that COVID-19 not only correlates to the
number of infections but also, increases of 1 𝜇g/m3 can
cause a mortality rate to rise by 8% and the hospital
admissions by 4.4%. However, laboratory studies are still
needed to support these findings.

Positive cases

• Studies have found a relationship between positive cases
and the PM air pollution (Cole et al., 2020; Conticini et al.,
2020; Zhu et al., 2020; Zoran et al., 2020)
• For example, Coccia (2020) found that cities with more
than 100 days exceeding limits for PM showed a
correlation of 49% between the density of inhabitants and
the infected individuals (Figure 1).

Deaths

• A study from scientists of Harvard University, about the
deaths rates due to COVID-19 in more than 3,000 USA
counties shows the dramatic effect of coronavirus over
the deaths to the infection.
• The evidence led them to conclude that 1 𝜇g/m3 increase
of PM2.5 in a long-term exposure causes a mortality rate
to rise by 8% (Wu et al., 2020).

• Is not possible to make the same link in less polluted cities
(Coccia, 2020)

Introduction
Although COVID-19 has had effects over all the world, its
effects have been heterogeneous.
Researchers have
z
attempted to find similarities in places with higher infection
rates. Among those countries are, for example, China, Italy,
United States. The high level of pollution is one of the
common factors in these places (Comunian et al., 2020)
According to the WHO (2013), the health effects of breath
Particulate Matter (PM) in the short and long term are very
well documented from respiratory diseases to death (World
Health Organization, 2013).
Considering that COVID-19 is a respiratory virus, do the
places with severe air particulate matter pollution present
worse effects compared to less polluted places? Particulate
matter can have a significant role in the total number of
positive cases, critical cases, and deaths due to COVID-19.
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Figure 1: Regression line of Log Infected individuals 7th April, 2020 on Log Density inhabitants/km2
2019, considering the groups of cities with days exceeding limits set for PM10 ≥100 days (Coccia,
2020)

Critical cases

• Cole et al., (2020) studied the effect of pollution in 355
Netherlands municipalities, finding that a 1 µg/m3 of
increase on fine PM rises 4.4% the hospital admissions.
• A visual relationship between the more polluted cities and
hospital admissions in the Netherlands can be seen in
Figure 2.

Figure 3: Maps show (a) county-level 17-year long-term average of PM2.5 concentrations
(2000‒2016) in the United States in 𝜇g/m3, and (b) county-level number of COVID-19 deaths per 1
million population in the United States up to and including April 22, 2020.

Discussions
•
•
•

Two things can correlate with zero cause-effect
relationship
Some mechanisms of COVID-19 infection for short- and
long-term to PM exposure have been proposed
(Comunian et al., 2020)
Experimental work is required to probe these primary
findings

Conclusions

Figure 2: COVID-19 cases per 100,000 people and annual concentrations of
PM2.5 averaged over the period 2015-19 (Cole et al., 2020)

Several studies have found that particulate matter worsens
the number of positive cases, hospital admissions, and
deaths due to COVID-19. However, experimental research
about the mechanism in what pollution can cause these
effects are still needed.

